Brief Reports are accounts of completed research which do not warrant regular articles or the priority handling given to Rapid Communications; however, the same standards of scientific quality apply. (Addenda are included in Brief Reports )A.Brief Report may be no longer than 4 printed pages and must be accompanied by an abstract Th. e same publication schedule as for regular [12, 13] . The proposal by Kwiat et al. [12] constitutes an attempt at a loophole-free test; that is, a test without the implementation of non-enhancementlike assumptions, using pairs of photons created by parametric down-conversion (PDC). All other PDC tests performed until now have suffered from loopholes and may be critized at least as much as atomic cascade tests. Indeed, local realistic models can be exhibited that are in perfect agreement with all available experimental data [14] . However, as we shall see afterwards, the loopholefree proposal [12] using down-converted photon pairs is extremely demanding as far as background noise is concerned, which constitutes a serious disadvantage in order for the test to be feasible in the near future.
PACS number(s): 03.65.8z, 42.50.Wm Theoretical arguments [1 -3] The so-called low-efficiency loophole has been extensively studied in the literature [7] and we will not elaborate on it here. The second difhculty has gone almost unnoticed for the last 20 years (see, for instance, Refs. [8] and [9] ) and has its origin in the three-body character of the process. The angle between the wave vectors of a given photon pair can differ from m by an amount large enough for the polarization correlation to be appreciably decreased. This fact, clearly pointed out by Clauser and Horne [2] , precludes any discrepancy between quantum mechanics and LHV theories for atomic cascade experiments, and it has been used to exhibit LHV models for all previously performed polarization correlation tests, in perfect agreement with quantum mechanics for all measurable quantities, even with ideal measuring devices [10] . [12, 13] . The proposal by Kwiat et al. [12] constitutes an attempt at a loophole-free test; that is, a test without the implementation of non-enhancementlike assumptions, using pairs of photons created by parametric down-conversion (PDC). All other PDC tests performed until now have suffered from loopholes and may be critized at least as much as atomic cascade tests. Indeed, local realistic models can be exhibited that are in perfect agreement with all available experimental data [14] . However, as we shall see afterwards, the loopholefree proposal [12] using down-converted photon pairs is extremely demanding as far as background noise is concerned, which constitutes a serious disadvantage in order for the test to be feasible in the near future. 
For the ensemble of photon pairs previously defined, the probabilities involved in (1) can be written as (2), is minimized. Such a location will be denoted as the optimal region (OR), and its precise characteristics will be described in the context of a concrete experimental arrangement.
In order to make the above scheme feasible, the following requirements have to be satisfied: (i) The mean velocity of the atoms has to be slowed down from typical thermal values in order to increase the recoil efFect [15] .
(ii) The transverse velocity spread in the incoming beam should be very narrow (ultimately limited by the Heisenberg relation). Otherwise, the inequality (4) %'e have recently proposed an experiment of this kind with a thermal source of calcium atoms [16] . There we envisaged a collimation and velocity selection of the atomic beam by purely mechanical procedures. In the end the experiment seemed feasible but rather difficult. Here we propose a very different experimental technique, where slow atoms are obtained after a trapping process. This will result in a much simpler experiment and, more importantly, it will allow a substantial increase in the photodetector background noise that can be tolerated. As will be detailed later, with an atomic detector window w of the order of microseconds, it will be possible to fix the admissible background in the photodetectors to a range that is likely to be compatible with the high efBciency required for a conclusive test.
The proposed experimental setup is sketched in Fig. 1 
Considering the precise expressions for the overall eSciencies and the polarization correlation factor, the condition (3) for the violation of Bell's inequality can be expressed in a form explicitly dependent on the quantum efficiency of single-photon detectors g, considered to be the same in both sides of the apparatus, as D1 A1 Locating the atomic detector 1.5 m away from the interaction region [18] , its acceptance slit would have dimensions x-z equal to 9.1 and 0.2 mm, respectively, being separated from the incident direction 3.3 mm above the xy plane. The resulting value for the ratio t is 0.052. In the numerical calculation, the transverse velocity cornponents are assumed to have Gaussian shapes with standard deviations equal to the corresponding maximum semidivergence multiplied by the mean velocity of the beam. With this procedure the resulting OR is symmetrical with respect to the x axis. However, this symmetry breaks when the two-photon absorption process, which causes an overall displacement of the U"distribution, is taken into account. Hence, the center of the optimal region has to be translated in the positive x direction, and it is this new location that defines the polar angles (O, y) quoted above.
With the above value of t we get, via Eq. (4) , that the quantum e%ciency of the photodetectors must satisfy g + 91.9% for quantum-mechanical predictions to violate Bell's inequality. In order to make an estimation of the statistics achievable with this proposal, we have assumed that 10 atoms can be stored in the trap in a volume of 1 mm . This will produce a fiux of 8.3 X 10 atoms/s for a characteristic storage time of about 12 ms. However, the real Aux reaching the interaction region is seven orders of magnitude smaller due to the collimation and velocity selection required. The production rate in the source can be obtained as the product of the atomic Aux times the excitation probability, Pf"of an atom in the source. The length of the interaction region is given by the y dimension of the laser beams and has been taken to be 0.1 mm.
With 0.1 W from each laser, Pf, =0.3 [19] ,and the number of cascades is estimated to be about 25 s ', which results in a photon coincidence rate of 20 
